CHAPTER IX CHROMIUM-VANADIUM  STEELS
CHROMIUM-VANADIUM steels, usually called in the trade chrome-vanadium steels, are the latest development in structural alloy steels that have gained an extensive market. In 1913 about 90,000 tons of ingots is thought to have been made, of which about 75,000 tons was sold in rolled and forged products. These steels are almost all made in the open-hearth furnace, the chromium and vanadium alloys being added shortly before casting.
The hot working of chrome-vanadium steels presents no especial difficulties. The total amount of alloying elements is not large in the commercial grades, and the steel acts in the press and rolls much like simple steels with somewhat higher carbon contents.
Chrome-vanadium steels are in their physical properties much like chrome-nickel steels, but they have a greater contraction of area for a given elastic limit than the latter.
This higher contraction of area in the pulling test seems in some way to be associated with machinability, as chrome-vanadium steel with an elastic limit of 150,000 pounds per square Inch may be machined rapidly, whereas a chrome-nickel steel having such an elastic limit would quickly dull the cutting tool if cut at the same speed.
The greater part of the chrome-vanadium steels made goes into automobiles. They . are preferred by some because of their greater freedom from surface imperfections, notably seams, which steels, containing nickel are prone to have if the ingots are at all unsound. Vanadium is a deoxidizer, whereas nickel is not, so that vanadium, when present, favors quality, and theng., 1008 -i()ot>, pp. 317 402. KNCUNKKK (London).    High-speed tool steels.    Vol.  107, .1909, pp. 289,
